Attorney Docket No. 1572.1194 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Se-young JANG 

Application No.: TBA Group Art Unit: TBA 

Filed: November 13, 2003 Examiner: TBA 

For: METHOD OF FABRICATING LEAD-FREE SOLDER BUMPS 

SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN 
APPLICATION IN ACCORDANCE 
WITH THE REQUIREMENTS OF 37 C.F.R. S 1.55 

Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir: 

In accordance with the provisions of 37 C.F.R. § 1 .55, the applicant submits herewith 
certified copies of the following foreign applications: 

Korean Patent Application Nos. 2002-82446 and 2003-15503 

Filed: December 23, 2002 and March 12, 2003 respectively. 

It is respectfully requested that the applicant be given the benefit of the foreign filing 
dates as evidenced by the certified papers attached hereto, in accordance with the requirements 
of35U.S.C.§ 119. 

Respectfully submitted, 
STAAS & HALSEY LLP 
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Michael D. Stein 
Registration No. 37,240 



1201 New Yorl< Ave. N.W., Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 



This is to certify that the following application annexed hereto 
Is a true copy from the records of the Korean Intellectual 
Property Office. 
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1020020082446 



%^ 'U:^}: 2003/2/12 



IS^Sjsl 0002 
[XilS^XH 2002.12.23 

W^9\ S^SSl Method of fabricating Pb-free solder bumps 

[SSI M^mx\ ^MmK\ 

imm^imE.] 1-1998-104271-3 
[CH£l2il 

[CHdlSJ^Hl 9-1998-000615-2 

[5^o|oj =^bH^] 1999-013898-9 

[^go] §^h:i|] JANG, SE young 

740910-2162017 
440-852 

l^±} <^gJAI E21^ m^m 469-25 

[^211 KR 

[^A^^^] 

I^XI] S lU2^9i ^§Oil o|§h S^. ^51 S B60^o| 

Oil agl^Ai B S^i^LID. □E.ISJ 
(21) 

[:'I^S§!g] 14 a 29,000 ^ 

0 a 0 ^ 

0 2H 0 ^ 

[^AfS^Sl 6 S 301.000 S! 

330.000 ^ 
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1020020082446 . %■^ 2003/2/12 

^loi3j|^ ^l^^m ^^1; ^71 ^ofl ^^7l;^-lf'* ^^^^^ >S-7l 7] 

4M ^sl# ^ ^71 ^^7l;^1^^ <^l^i*>^ t!:^, ^7] eH-s-f^rH, 

^1 ^Sl7> #131 S ^^5] 711 *><H l€^l 2-S;^l ^-ilS-^^-^S- 2-^;^l 3^;^1 ^ 

<?! ^Cl -g-ol*>7ll ^^112:^ ^ ^Jl, ^^^7>7> :^]^^}^ ^S^7> -g-ol^ 

£ 2a 
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1020020082446 %■^ ^^>: 2003/2/12 

#t:-1^S «J-'^{Method of fabricating Pb-free solder bumps} 
£ 2^ ^ ^^^oii 4^ ^c-lo^ A] ^El^ ^^>^ 

^ ^(Flip chip) «o^^^ ^;^>^ ^^1-^1 ^^M: ^^^^>^ 

^■l^^l-o^ ^^7} -g-oitb ^i^i'^^^ ;^ls«J-^<^l 

^A^€ ^^=71- «>JE.^1 ^)lol3il7> -yiflslS. 71^0-^1 

^S* ^i^l ^lolsjo^ ^A^^>7l ^^M. ^2fl<=^lfe 'd-(Pb)2l- 

(Sn)* ^A^^o.^ #cl(Solder)* *a:^i^l^(Al)3)- ^^^J^l :^^3Jfl:^>a-'^l ^ 
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1020020082446 #^ <^^>: 2003/2/12 

^}<=>]^] ^^55]^ ^AV^ «^^l*l-7l ^^7lxif^(UBM. Under Bump 

Matallization)'^lHl- ^^l"^^ 7fl7flAl^cf. 

^1:^ ^l^o] «^^^ Al^o.^ ^ ^^]2|-SlJi ^Ifec^l. -fh^(EU)Sl 

^>-S-^> ^l^V sl^>ol# ^^y:^ -2-^ 2004id-^Ei ^ ^-H- #c-1# cfl^^S. s:>ji $^0. 

^fi^M- S^^Jj^, ^^3]- ^2] ^5)-ofl Ki- 

el- ^^^^] ^^^}>\] ^*>S.S. 270 1: si ^^^^J£<Hl>^i A]-g-7>^*V ^c-lo] 

^el^ 1 tfl^l 2%^ ^7} ^^o] ^^c^ ^^^^ 10°C<^l^i- ^7}X]^ 

1-^* ^AjgAi^ ^ oj^cf. n^Ei-A-i CIS. ^^o^ sAjtil^ ;^^*>7il ^^ol ;?16> t!- 

(complexing agent)7> A>-g-T^] 0^0.14^ ^^^^^ <^]o]^^^ n. 7}^o] nfljf ^o. 
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1020020082446 ^^>: 2003/2/12 

^^SlTll «:V«^ 2^;^1 ^1S*>^ <^1<^1 

^^^7>7> ^^7} -g-oitb -^^^c-i'^s* ^is^ ^ 9X^. 

<10> ^7] ^ ^^o\] VC^^, ^r^^S. 9X^M, ^^^^7} 7fl 

71 #t:-1# n>>^3S o]-g-*>^ ^7] ^ ^71 ^^7l^if^^ ^1 , ^oM 

<12> .^71 B^l-S.^ 230 ifl^l 270t;<^1^^ 1^ 20^^ ^<^1 «!- 

<i3> >a-7l ^al^^ 5 vfl^^l 20j:fln^ ^^Is. ^^^^1^ ^o] jL^^^lcf . 
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1020020082446 #^ 'U^}: 2003/2/12 

■^^ #^1 ^sl(Cu). M^(Ni) ^Bl-q^(Cu-Ni) ^ c>li^ ^j-L+oi ^o] n}^^ 

S. la^ ^^541^(12)71- 7fl«j-^ iJ:f^(14)# ^11<^13J| (10)7> ^^^^Sl^l 

^a-tfl*^]:!! £ Ib^ ^ ^1-^<H1 ^^7l;^-1#(UBM; Under Bump Metal lurgy) (20) ©1 '^^^ 
SlcH AVEflol4. ^^7l^if^^, (Solder)* ^^^1^(A1)3)- ^^^^^ 

341^(12)^«^1 ^715.^ tb ^ Sl^S-f (Reflow)3)-^# r^, o] 3i}-^jo)lA-l 

(12)S!l- A>olofl ^v^Ssl^ ^A>^ «<j-^l^>7l ^srH 7fl^llSl^ ^olc].. ^^7] ^^^(20) 

*I<^131<^1 ^o] ;^lif^(i6)^ E)Bl-^(Ti), ^^^^(W), a.#(Cr) 5£ 

^ ^ji^^ElEf^diW) ^ <H:!=^ ^VM-^lJL. ^71 *flol3i^ ^#^^31 ^:^sl #oi 
^12#(18)^ ^el(Cu), M€(Ni) ^5l-M^(Cu-Ni) ^ c>ii^ §>u).s. ^a^^ 

^^ISitb ^^7lX-lf^(20)^ 0l-g.s:>0^ ^^V^O.^ ^^^^I7ll3^ W>£^1 ^ 

£ Ic^ ^^7]:^]^(20)^ ;^l2f^(16)^J-oll ^Bl#(22)* £ le^ #^1(32) 

^ ^ ^711 -sis], ^Bl#(22)^ 5 20m^ taV^^isrVcV. ^, 

£ 3d ^ 3e«>)l M-El-i^- ia>sq- :Qo] ^ ^^^^(12)^] tfl-g-«V^ ;^ls>lt!: 

(22)0]] 5.S.5^];^l>iE(photoresist)(30)* el^UBfl^rj^l-ji, ^el^(22)^ofl ^^5^ = (12) 
cfl-g-^H #1=1(32)1- ^ iS.ell^l^M(30)» ^l7lt!:i=f. 

n>xlBl-o.S. #r:-1(32)« 4^^^ '^l-g-^V*^ ^51^^(22) ^ ^^7] #(20)^ 
S. 3f)tb ^, #c1(32)l- sl#S.-ft]-4. 
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1020020082446 %^ 'U^}- 2003/2/12 

<19> £ 2a^ 3^^o]]A^ ^ci(32)5!l- ^e]#(22)Sl ^b]7} ^s. ^-g-*H ^Bl7> 

€^1 #cl^S7]- M-Ef^flcf. el^s.^^ 230 Ml^l 270TCS1 ^^>^ 

ol^>c,l s]^ ^^71 ^^^o^ ^-^^-^l n^5^7> ^^^o.^ ^-arSlJL ^el^ ^^S. 

<20> ^D]^ ^7lo]l t-l o;[rf. o]^ ^^-^ 

2€>^1^ '^S^^^^ ^^-^S. ^ ^cf. 

<21> Cf^o^ ^o^ ^2:71- >a-<^l^V ^^7l;^-1#cll ^^/3.5g^ €«flS-^t!- ^ 

. ^£ ^ ^1^^ ^e^^H 71^ cf^, ^^^^S. ^^^^ ^e]^ ^%=-ir 

EDXCEnerge Dispersive X-ray Spectroscopy) ^^^m-. Kl^] ^^-^ 1^ sll- 
#c-1i^S^ ^e] ^^ol .g^El TEj-E)- 1.5 ifl^l 3%<H1 o]^ ^ 

^^J^>7l ^tt 1%^ ^Sl^7}-1- ^sfl ^e)^ £^^pyo1]Ai ^<a^ ^^71- ^ 
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1020020082446 



■^ 'U^}: 2003/2/12 



<22> 



ai.^^/3.5g^ #2] ^^7> >^o]^ ^^7];^^^^oflA-l IS]. 

* t!-^^ vflsl ^el 



-9- 



<23> 





1^ el€s.^ 


20^ el#S-f 




TiW/Cu/electroplated Cu 


2.2+/-0.9 


2.6+/-0.9 


1.5+/-0.2 


Cr/Cr-Cu/Cu 


1.2+/-0.1 


2.9+/-0.5 


1.7+/-0.6 


NiV/cU 


1.7+/-0.1 


2.3+/-0.3 


1.5+/-0.4 



<24> A>>«.o^ ^1^^ ^^71^1 ^^oll^i £3£*>J1 # 

C-I^Sl- -§-§-Al^a ^£ ^Cf. ^Dl^^ao^ S1#S.^^ #^7l^-1f^^ <^1%1^. ^ 

^n, #1:^-1^ ^^7} #c-1s ^^51 711 l€^l 2^ Til 

<27> o]d\] o^tfl ^^c}7>7]. ;^-l^*>P^ £^51 ^El7> -g-oltb -¥-«a#T:-l '^S^ ^ 
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1020020082446 %■^ ^x>: 2003/2/12 

[^J^IJ- 1] 

2] 
3] 
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1020020082446 %^ <U^}: 2003/2/12 

l^^^J- 4] 

Bl#S.-f ^:^]^ 230 ifl^l 270t:oflAi 1^ ^7] 20^:^ ^^*>^ ^^i.^ 

l^^^J- 5] 

^ll«d-<='fl ^^^-1. 

^y] 5 i^^l 20/zm^ ^ns. ^^^51^ ^^i^S.ar>^ ^t-]!^^ 

61 

#<^1 ^el(Cu), i^^(Ni) ^el-M€(Cu-Ni) # <H:^ ^^91 ^^^-^ 
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■^ •a^V: 2003/2/12 





is. Icl 
10 14 12 22 




[£ Idl 
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^^ 'U^}: 2003/2/12 



le] 



32 
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^^ ^a^^V: 2003/2/12 



is. 2bl 
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